SUMMARY The incidence and mortality from stroke in Espoo-Kauniainen, Finland, in 1972-73 were compared to the incidence and mortality from stroke in the same area 1978-80. The factors at the acute stage influencing case fatality were also analyzed. A declining trend in age-adjusted incidence of stroke was observed, though failing to reach statistical significance. The greatest decline was seen in the incidence of cerebral hemorrhage in men, with a statistically significant difference. The incidence of subarachnoid hemorrhage also decreased, and in women the decline was significant. There was no decrease at all of the incidence of cerebral infarction. The total mortality displayed no clear declining trend. However, the mortality from cerebral hemorrhage after three months from stroke had gone down from 72% to 59%. The most important factors responsible for increased case fatality were: lowered level of consciousness, cerebral hemorrhage and old age. The case fatality was also higher for women than for men. Previous heart diseases increased the mortality, but hypertension, diabetes, pure myocardial infarction and previous transient ischaemic attacks had no influence on mortality. The cause of decline in the incidence of cerebral hemorrhage might be improved care of hypertension: the decline in the incidence of subarachnoid hemorrhage however remains unclear.
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Population and Methods A stroke register operated in the towns of Espoo and Kauniainen, Finland, from 1st April 1978 to 31st March 1980. The mean population during the study period was 136,850 (mean of the January 1, 1979) . The age distribution of the population in Espoo and Kauniainen 1972 Kauniainen -1973 Kauniainen and 1978 Kauniainen -1980 is presented in figure 1 . The number of old people (5= 65 years) in 1972-73 was 5821/113,100 (5.1%) and in 1978-80 8675/136,850 (6.3%). In the earlier register the ageadjustment was made to the 1970 population of Finland, 4,606,307, when the number of old people (3* 65 years) was 421,494 (9.2%). In this study the age adjustment had been made to the 1979 population of Finland 4,764,700, when the number of old people was 560,900 (11.8%).
This register was planned using similar case finding methods and diagnostic criteria as in the earlier register, 1972-73. All new stroke cases admitted to the hospitals in the region were registered. In order to reach all new stroke cases, all hospitals in the region were visited once a week. All death certificates of the study population were perused once a month. Autopsy was performed on 50% of the patients who died; all such data were collected.
Stroke was defined as rapidly developing clinical signs of focal or global disturbances of cerebral function, lasting longer than 24 hours or leading to death and with no apparent cause other than cerebral origin. The concept "global" applies to patients with subarachnoid hemorrhage and to some patients in deep coma, whereas it does not include circulatory failure, such as shock, Stokes-Adams syndrome or hypertensive encephalopathy (WHO 1971). Included were: subarachnoid hemorrhage, intracerebral hemorrhage, and ischemic brain infarction, both embolic and nonembolic. Transient ischaemic attacks are excluded according to this definition. The classification of strokes into subgroups has been performed according to the guidelines given by WHO. 8 Those patients who were initially registered as stroke cases but later proved to have nonvascular brain lesions were excluded from final data.
The WHO stroke register methods 7 ' 9 was used with numerous extra factors added. The neurological findings at the acute stage were evaluated at the time of maximum impairment during the first 24 hours after onset. The diagnosis was based on examination by a physician and in addition CSF-examination was made in 65%, EEG in 21%, CT in 11% and cerebral angiographies in 11%. CT and angiographies were mainly performed on younger patients with SAH and ICH. Follow-up of the patients was instituted three months, and one year after stroke. The profile of recovery and the factors influencing outcome of stroke are discussed in another article.
Data processing was carried out at the Computing Center of the University of Helsinki with a Burroughs 7800 Computer. The standard programs used in this study are found in a statistical program package with the name HYLPS. The chi-square test was applied as statistical test. Case fatality was calculated in the same way as in the earlier register. All incidences of the results are age-adjusted.
Results
Altogether 255 patients (120 men and 135 women) with first stroke were registered. 110 (43%) of the patients were younger than 65 years and 145 (57%) were 65 years or older at the time of stroke. The mean age was 63 years (the oldest patient 91 and the youngest 17 years). 188 (74%) had brain infarction, 33 (13%) had SAH, 29 (11%) had ICH, and in five cases (2%) the type of stroke could not be specified. The lesion was located in the right hemisphere in 36% and in the left hemisphere in 39%. In 9% it was vertebrobasilar and it could not be defined in 16%. Some important facts of the patients' previous medical history are collected in table 1. 79% of the patients with a positive history of hypertension were receiving antihypertensive treatment immediately before their stroke.
The total incidence of stroke in the study population was 93.2 per 100,000 annually: after age adjustment to the 1979 population of Finland, the figure becomes 149.5. Age and sex specific incidences can be seen in Tables 5 and  6 show the case fatality in different age groups and in different types of stroke. The younger stroke patients had a better prognosis than old patients (X 2 = 7,509, df = 1, p ^ 0.01). The case fatality of ICH was higher than that of brain infarction (X 2 = 5,849, df = 1, p =£ 0.05). The prognostic value of level of consciousness at acute stage is presented in table 7. The prognosis was significantly different (X 2 = 60,942, df = 1, p =£ 0.001) for those with normal consciousness and for those with lowered consciousness. Factors influencing case fatality after one year from stroke were compared in different patient groups. All analyses were univariate. The X 2 values and the levels of the significance of the relationship between each two patient groups are shown in table 8. Incontinence and dysphagia reached the statistical significant level, too, but this might be a bias, because most patients with dysphagia and incontinence were comatose. Female Total statistically significant difference. The greatest decrease is seen in the incidence of ICH and this is mostly due to a decline in the incidence rates of men. Ueda has also reported decline in the incidence of ICH, but the effect was equal in both sexes. 5 In other reports the incidence of ICH is only slightly decreasing or has not changed. 1 -3 What might be the reasons for decrease? The case finding and diagnostic criteria were otherwise identical with the earlier register, but in the earlier study there were no CT-examinations. In the present study, although the number of CT-examinations was small, they were mostly done to patients with SAH and ICH. So, it might be possible, that in the earlier study the number of ICH is somewhat underestimated. On the other hand the number of old people in the present study is slightly higher than in the earlier study, and the incidence of stroke in this age group is highest. 1 -7 In spite of this the incidence of ICH has declined, this confirms, that the decrease is real. One reason for the decrease might be improved care of hypertension. The treatment of hypertension has greatly improved in Finland in the last years. Aromaa's report 6 reveals that the number of patients receiving anti-hypertensive treatment in 1980 was three times that in 1972. In the present study, 79% of patients with anamnestic hypertension were receiving anti-hypertensive treatment, compared to 50% in the earlier study. 7 This probably reflects the better care of hypertension in trie whole population. Other previous reports have also proved that hypertension is the most important risk factor of stroke.
Discussion
10~12 Reports received from different countries of declining incidence of stroke also suggest that the reason might be improved care of hypertension. 1 -313 However, in these reports the decline in the incidence rates of infarctions was the most important reason for the total decline of stroke incidences, and the decline was higher among women than among men. In the present study, the incidence of infarctions did not decrease, it was in fact slightly higher than in the previous study, 7 but there was no statistically significant difference. The reason for this is unclear; perhaps the milder infarct cases are more numerous in the present series.
The incidence of SAH has also declined compared to previous studies in Finland, 7 -14~16 but it is still high compared to reports from other countries.
17
" 21 The decline is mostly due to reduction in the incidence rates of women from Aho's study. 7 The reason for the decline in SAH is difficult to explain. It is possible that the number of SAH-patients has been somewhat overestimated in the earlier study, because there was no CT-examinations and patients having ICH might have been diagnosed as SAH. This seems to suggest, that the decrease in SAH should in fact be smaller. In the recent study by Sivenius, 16 the incidence of stroke in East Central Finland was 235 per 100,000 annually. Some earlier reports also suggest that acute myocardial infarctions as well as strokes are more frequent among the population in Eastern Finland. 4 ' M The case fatality after three months, and after one year, was 36% and 40%, respectively, in the present study. The highest case fatality were seen in ICH and SAH, namely 59% in ICH and 45% in SAH after three months. The mortality had not increased in one year in either group, whereas the mortality from infarction increased from 30% to 35%. The case fatality shows the same trend in this study as in the previous studies from the same district. 7 21 The case fatality after three months in ICH was lower in this study (59%) than in that of Aho 7 (72%), but it was about the same in SAH and in infarction. Ueda also reported a decrease in ICH in the 5-year annual mortality among Hisayama residents. 5 A long-term decline of the death rates from cerebrovascular diseases in the U.S.A. from 1960 to 1975 has been reported by Soltero. 2 In the North-Karelia stroke register, the case fatality was 40%, u and in •The information of one patient (found dead at home) is lacking.
later reports from the same district it had decreased between 1972 and 1977 by 13% among men, and by 31% among women, aged 30-64 years. 4 In the same period, the incidences of stroke and of myocardial infarction fell in North Karelia. The case fatality in East Central Finland in 1978-80 16 was, however, about the same as in Espoo-Kauniainen in the same period one year after stroke, 37% and 40% respectively, but after three months it was lower in East Central Finland (26%) than in Espoo-Kauniainen (36%). This might be due to the older age structure and the milder stroke cases in East Central Finland.
The factors which increased the case fatality in the present study are those generally known: old age, type of stroke (ICH more than cerebral infarction) and lowered level of consciousness. Women displayed a statistically significantly higher case fatality than men. Previous heart diseases also caused higher case fatality. Anamnestic hypertension did not correlate with case fatality: a similar result has been reported in Finland before. 7 ' 24 Thus it seems that although hypertension is an important risk factor for stroke, it does not increase the mortality after stroke.
This study supports recent reports of a declining trend in stroke incidence. Though numerous tests of significance were carried out, it must be taken into account that some of the small differences could be due to hazard or to unknown confounders. A recent report from Finland suggests that the care of hypertension has improved 6 and this might be one reason for the decline. On the other hand, the mortality did not show any clear declining trend.
